'With the advent of chromosome banding techniques it became possible to identify at least two formerly unknown autosomal deletion syndromes in man: the '9p-and I 1 q-syndromes. Since the first description of the latter by Jacobsen et al. (1973) , almost a dozen further cases of the 1 Iq-syndrome have been reported (see Table 1 ), and it now seems that the -clinical picture of this chromosome aberration is not less specific than that of deletions of chromosomes 4, 5, 13, and 18. The purpose of the present report is to give a detailed clinical description of two further cases and to outline the typical clinical features of the llqsyndrome.
Case histories CASE 1 'This male patient is the product of a second pregnancy of healthy parents of 25 (father) and 24 (mother) years of age at his birth. The family history is unremarkable except for several members who died of tumours. The older sister of the propositus was delivered by a caesarean section during the 38th week of gestation because of EPH-gestosis; her birthweight was 2970 g. So far she has developed normally both physically and mentally. The mother's second pregnancy was complicated by severe On auscultation, a type II systolic murmur was heard over the third left intercostal space. Genitalia were of normal male type, with both testes palpable in the scrotum; no hypospadias was present. Position and function of the anus were normal. There was permanent clenching of hands and fingers with ulnar deviation of the index fingers which over- (a1') crossed the thumbs and middle fingers. A simian crease was found on the right hand. He also showed bilateral talipes equinus and broad dorsiflected big toes.
Neurological examination disclosed general muscular hypertonia with opisthotonus, increased tendon reflexes, and diminished control of head position. An electrocardiogram at age 5 weeks showed signs of right ventricular hypertrophy and delayed repolarisation, whereas at 3 months it was normal. Cardiac catheterisation was not performed. Chest and hand x-ray films were normal, and carpal bone age corresponded to the chronological age of 5 weeks.
Skull radiographs confirmed a trigonocephalic head configuration, but were otherwise normal. The phic signs. Weight (9-8 kg) and head circumference (46 cm) were 10th to 25th centile, length (78-6 cm) was 25th to 50th centile. Skull shape was marked by a flattened occiput, depressed temples, and a narrow, protruding forehead. The face was asymmetric, with a receding left side. Ocular findings included hypoplastic orbital roots giving the impression of a protrusion of the bulbs, short eyelashes and eyebrows, circular white spots in the iridal stroma, and poor retinal pigmentation, but excluded epicanthic folds, colobomata and microphthalmia. In addition, the right eye presented upward slant of palpebral fissures, ptosis, and a small haemangioma of the upper lid, and divergent strabismus. Bulb movements were unimpaired. ICD was 3-2 cm, palpebral width was 3 cm bilaterally. There was a broad and protruding nasal root, a short bridge and a small, upturned tip. The mouth was small and carp shaped, and the lower lip was everted. The mandible receded moderately. The palate was narrow, but not cleft and the tongue appeared normal. Only the incisors were erupted, and the upper ones were irregularly set. The ears were small (ear length 4/4 2 cm), posteriorly rotated, and exhibited a dysplastic and folded helix, sharp anthelix, hypoplastic tragus, and small lobule. The neck was short and broad but not webbed, and the posterior hair line was low. There was a slight funnel chest with laterally placed nipples. On cardiac auscultation, a 3/6 systolic murmur was audible but liver and spleen were not enlarged, and peripheral pulses were good. The anal opening was anteriorly placed resulting in a very short perineum. heart was enlarged bilaterally initially after birth.
With time, this enlargement gradually decreased, and (Sperling and Wiesner, 1972 ) and R-banded (Sehested, 1974) preparations were analysed, and in family 2, G- (Seabright, 1971 ), Q- (Caspersson et al., 1970) , and R- (Dutrillaux et al, 1973) banded preparations. The karyotypes of the propositi showed partial deletion of the long arm of chromosome 11 with the breakpoint at the proximal end of band 1q23: 46,del(11)(q23) (Fig. 5, 6 ). The parents of both cases had normal chromosomes. (1973) had presented the initial report, further descriptions of the 11 q-syndrome followed within short periods (see Table 1 ) so that it now seems that this chromosome deletion syndrome might not be as rare as its late discovery would indicate. At least 2 cases were found through reexamination with banding techniques of patients whose orcein-stained karyotypes had been interpreted as normal in the prebanding area (Linarelli et al., 1975; Larson et al., 1976) . If banded karyotypes are not of good quality, the aberration could still escape the observer.
Anamnestic and clinical findings of the 12 patients whose clinical findings were described in detail are listed in the Table. In most of the cases the breakpoint was determined at 1lq23 (Jacobsen et al., 1973; Turleau et al., 1975; Engel et al., 1976; Larson et al., 1976; Bresson and Noir, 1977; Cassidy et al., 1977; Frank and Riccardi, 1977; Mulcahy and Jenkyn, 1977 ; the two cases of the present report). In the patient of Linarelli et al. (1975) , the breakpoint was defined at 1 1q22, however, the karyotype shows that at least the majority of the band 1 1q22 is present in the deleted chromosome, and thus the situation is similar to those of the other patients. In the case of Fonatsch et al. (1975) who had a de novo translocation between chromosome 13 and the long arm of chromosome 11, the authors were unable to determine the breakpoint in 1llq; they assumed mainly a deficiency of the centromeric region of chromosome 13 with the breakpoint at 13ql2. However, the clinical picture makes a deficiency of the distal segment of llq very probable. Re-examination of this case using several banding techniques including C-banding could perhaps solve the problem. Finally, in Taillemite et al.'s (1975) case an interstitial deletion of the bands 1 1q14-1 1q22 was inferred from R-banded karyotypes.
The unusual combination of trigonocephaly with a prominent forehead, ptosis of the upper lids, a stubby, upturned nose with a broad, depressed root, and carp mouth in a retarded child leads one to suspect the llq-syndrome. Subsequently, one can perform a chromosome analysis and a thorough clinical examination in order to detect minor signs apparent with this syndrome (see Table) : hypertelorism, mongoloid or antimongoloid position of the eyes, small chin, and a rather consistent ear dysmorphia (small and broad, posteriorly rotated earlobes with prominent anthelices, hypoplastic helices and lobules); simian creases, hammer position of big toes, and, sometimes, hypoplastic terminal phalanges of fingers. Major malformations were comparatively rare and mainly concerned congenital heart defects (about one-third of the cases). Of 13 cases 2 had pyloric stenosis which is otherwise very uncommon in autosomal chromosome aberrations, and of 14 cases, 3 had inguinal hernias. Further findings in single cases were iridal colobomata (Linarelli et al., 1975; Zabel et al., 1977) , deafness (Linarelli et al., 1975; Mulcahy and Jenkyn, 1977) and hypospadias (Turleau et al., 1975) .
Mean maternal age of cases with de novo deletions (27 years, n = 12) does not differ from the average; there is, so far, a preponderance of females (about 2/3) similar to many other autosomal chromosome aberrations, for example the 18p-and 5p-syndromes (Schinzel, 1976) . As to pre-and postnatal growth, we can distinguish two subgroups: more than half of the cases have an average birthweight (over 3000 g: Engel et al., 1976; Larson et al., 1976; Cassidy et al., 1977; Frank and Riccardi, 1977 ; the 2 cases of the present report), whereas the others were born moderately to severely underweight (birthweight between 1700 and 2350 g: Jacobsen et al., 1973; Linarelli et al., 1975; Turleau et al., 1975 Mental retardation was found in all but one patient (Fonatsch et al., 1975) , but the latter was too young for a reliable assessment. In about half of the cases, mental retardation is of low imbecility grade, and the language is particularly impaired (Engel et al., 1976 ; case 2 of the present report). The others, mostly those who also showed growth retardation, were in the range of idiocy. The breakpoint was similar in all those cases. The two familial cases of Jacobsen et al. (1973) were physically most severely affected and died early after birth. Both the clinical picture of these two patients and the breakpoints in the balanced translocation carriers allow us to exclude a duplication deficiency with a larger monosomic segment on llq plus partial trisomy of the long arm ofchromosome 21. Faust et al. (1974) presented a case with a deletion at 1 1q21. In this 9-year-old girl, mental retardation was reported to be of a mild degree except for a severe delay in language. A description of dysmorphic signs was not given; however, it was also not stated that rF dysmorphic signs were present. In the light of the 11 cases with a deletion at 1 1q23 it seems improbable that a larger deficiency, if it was viable at all, would not be connected with severe mental retardation and at least some of the signs found in most of the other cases. Therefore, clinical and cytogenetic re-examination of this case would be worth while.
It is surprising that the patient described by Taillemite et al. (1975) , whose karyotype lacked the interstitial segment 1 lql4-q22, showed so many features common to the cases with terminal deletions (see Table) though there is no overlap of the monosomic segments. Generally, it seems justified to assume that deficiencies of different autosomal segments cause different dysmorphic patterns and, indeed, Francke et al. (1977) recently described a patient with an interstitial deletion of the proximal segment of 4p(pll-pl52) whose clinical picture was clearly different from the usual 4p-syndrome.
The haemoglobin findings in case 2 and her parents probably allow us to exclude localisation of a major structural gene for haemoglobin synthesis on the distal segment of I q. From cases with unbalanced translocations involving the long arm of chromosome 4 there is some evidence that one such gene is located on the long arm of chromosome 4 (Gandini et al., 1977) .
